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Impairment-Adaptive Graphical User Interface

Abstract:
This publication describes systems and techniques directed to an impairment-adaptive
graphical user interface (GUI).

Aspects describe a user equipment (UE) that includes an

impairment manager application. When executed by a processor of the UE, the impairment
manager application may determine that a user of the UE may be impaired and, in response, direct
the UE to adapt the GUI to present simplified content that is relevant to an impaired user. In
aspects, determining that the user may be impaired is based on inputs received from detection or
sense mechanisms of the UE.

Keywords:
adaptive graphical user interface, impairment, intoxication, geolocation, speech
recognition, visual analysis, facial recognition

Background:
A user in an impaired state, such as intoxication, often struggles to interact with a user
equipment (UE), such as a smartphone, while in the impaired state. For example, the user may not
be able to interpret content presented through a graphical user interface (GUI) of the smartphone
due to complexity of the content and/or text font sizes that convey the content. Additionally,
content relevant to the user during impairment (e.g., application icons associated with emergency
calls, rideshare hailing, emergency contact communication, location sharing) may be overly
difficult for the user to locate. Conversely, content that may be detrimental and/or embarrassing
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to the user during impairment (e.g., an application allowing the user to access work contacts, social
media applications, bank accounts) may be overly easy for the user to locate.
In aspects, the user can manually adapt the GUI of the smartphone to present different
content in different layouts by using different “layering” of screens and/or menus. However,
adapting the GUI to a layout that is conducive to the user while impaired (e.g., simplified content,
relevant content) is not automatic and can be difficult for an impaired user to activate. It is
therefore desirable for the smartphone to automatically adapt the GUI to present the simplified
and/or relevant content in scenarios where the user may be impaired.

Description:
This publication describes systems and techniques directed to an impairment-adaptive
GUI. Aspects describe a UE that includes an impairment manager application. When executed
by a processor of the UE, the impairment manager application may determine that a user of the
UE may be impaired and, in response, direct the UE to adapt the GUI to present simplified and/or
relevant content that is usable to an impaired user. In aspects, determining that the user may be
impaired is based on inputs received from detection or sense mechanisms of the UE.
Fig. 1, below, illustrates a GUI adapting to a user being impaired. As illustrated by the left
side of Fig. 1, an unimpaired user is using a UE (e.g., a smartphone) that displays content through
a GUI of the smartphone. For example, the GUI presents a real-time feed of email, a news
application icon, a music player application, an airline application icon that includes a check-in
prompt, and a contacts list.
As illustrated by the right side of Fig. 1, the user is impaired. The smartphone, which has
determined that the user may be impaired, automatically adapts the GUI to present simplified
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and/or relevant content to the potentially impaired user, such as an easily legible icon that launches
a ride-sharing application and an easily legible icon that launches a pizza delivery application. The
smartphone also presents content indicating that the smartphone has disabled the contacts
application to notify the user that the smartphone is preventing unintentional and/or potentially
embarrassing communications between the user and other persons.

Fig. 1. Graphical User Interface Adapting to a User Being Impaired
It is important to note that although the UE is illustrated as a smartphone, the UE may take
a variety of forms (e.g., a computing tablet, a wearable device). In some cases, the impairment
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manager application determines the content, and/or the format of the content, to render in response
to determining the user may be impaired, such as the easily legible ride-sharing and pizza delivery
application icons illustrated in Fig. 1. In other cases, the impairment manager application renders
user-configured content, which allows the user to pre-configure the GUI with types of content in
a format that the user finds desirable (e.g., application icons, information associated with
emergency contacts, location sharing, increased font sizes, and so on).
Fig. 2, below, illustrates example elements of a UE that can be used to determine the
impaired condition and, subsequently, adapt the GUI to render the simplified and/or relevant
content. The UE includes the GUI (e.g., a touchscreen display), one or more location detectors
(e.g., a receiver used to support a global navigation satellite system (GNSS) to determine a
geolocation of the UE, a wireless local area network (WLAN) receiver that can associate the UE
to a location of a WLAN network access point, a cellular receiver that can associate the UE to a
location of a cellular network access point), one or more motion detectors (e.g., an accelerometer),
one or more image sensors (e.g., a camera module), and one or more audio sensors (e.g., a
microphone).
The UE also includes a processor and a computer-readable medium (CRM) storing an
impairment manager application having executable instructions.

The impairment manager

application, when executed by the processor, directs the UE to perform techniques that adapt the
GUI to assist the user while the user may be impaired.
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Fig. 2. Elements of a User Equipment Used to Determine
a Potential Impaired Condition and Adapt a Graphical User Interface
As an example, the impairment manager application may direct the UE to determine if the
user may be impaired. Determining that the user may be impaired may rely on a variety of
operations using inputs from detectors and/or sensors of the UE. As a first example operation, the
impairment manager application may receive information regarding the user’s location (e.g., using
the UE’s location detectors) for determining whether the user is, for an extended period of time, at
an establishment that serves alcoholic beverages. As a second example operation, the impairment
manager application may evaluate information relating to the user’s physical stability (e.g., using
the motion detectors) for swaying, shaking, and/or wobbling that might indicate that the user is
impaired. As a third example operation, the impairment manager application may receive images
of the user (e.g., using the image sensors) to recognize if facial features, such as “drooping,” are
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present, which might indicate that the user is impaired. As a fourth example operation, the
impairment manager application may collect keyword interactions, conversations, or voice
commands by the user (e.g., using the audio sensors) to detect slurring that might indicate the user
is impaired. As a fifth example operation, the impairment manager application may evaluate
interactions between the user and the GUI for consistency (e.g., frequency of missed icon taps),
speed (e.g., speed of keying input), and motions (e.g., drifting drags or scrolls) that might indicate
the user is impaired.
Further to the above descriptions, the user may be provided with controls allowing the user
to make an election as to both if and when systems, applications, and/or features described herein
may enable collection of user information (e.g., information about a state of impairment of the
user, the user’s social network, social actions, social activities, profession, the user’s preferences,
the user’s current location), and if the user is sent content and/or communications from a server.
In addition, certain data may be treated in one or more ways before it is stored and/or used, so that
personally identifiable information is removed. For example, the user’s identity may be treated so
that no personally identifiable information can be determined for the user. In another example, the
user’s geographic location may be generalized where location information is obtained (such as to
a city, ZIP code, or state level), so that a particular location of a user cannot be determined. Thus,
the user may have control over what information is collected about the user, how that information
is used, and what information is provided to the user.
As part of determining that the user may be impaired, the impairment manager application
may rely on a machine-learned model that is trained using machine-learning techniques. The
machine-learned model may, over time, establish a baseline that characterizes the user being
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unimpaired and use the baseline for comparison to current input at the UE to determine when the
user may be impaired.
After determining that the user may be impaired, the impairment manager application may
then direct the UE to adapt the GUI to present simplified and/or relevant content that is usable to
an impaired user. Presenting the simplified and/or relevant content that is usable to an impaired
user may include presenting icons of applications that the user may find useful, as well as
increasing font and/or icon sizes for legibility.
The impairment manager application may also disable applications and/or prevent access
to information stored on the smartphone. This may include, for example, disabling a phone
application, disabling a social networking application, disabling access to bank account
information, preventing access to profiles of the user, or preventing access to contact information.
In some instances, the impairment manager application may further adapt the GUI to
present notifications that discourage the user from participating in dangerous activities (e.g.,
driving, biking, swimming, walking long distances). The impairment manager application may
also adapt the GUI to present advertising content (e.g., a nearby restaurant, a medical service).
The above-described systems and techniques can be modified to address a variety of
scenarios.

For example, although impairment is described in the context of a user being

intoxicated, impairment may include a user being ill and/or physically exhausted. As another
example, a sensor that is external or internal to the UE (e.g., a blood alcohol content sensor) may
provide additional input to the impairment manager application. As yet another example, the
impairment manager application may provide a manual option for a user to adapt the GUI (as
opposed to relying on automatic adaptation). In general, many permutations are possible by
characterizing a baseline for the user and using the baseline to detect atypical user behavior.
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